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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

1. Claims 1-4. 7. 12-16. 18-24. 26. 31. 32. 35-44, 46-52. 54-60 are rejected under 

35 U.S.C. 103(a) as being unpatentable over Fitton et al (US 20040028013) in view of 

Smeeetal (US 6.990.137) . 

As to claims 1, 21, 57, Fitton teaches a method of estimating an impairment 

correlation in a spread spectrum wireless receiver comprising: estimating a first 

correlation (see fig. 5, numbers 514 1-N, paragraphs 0090-0094) based on despread 

symbols received over multiple paths of a multi-path channel; estimating a second 

correlation (see fig. 5, numbers 514 1-N, paragraphs 0090-0094) based on the 

despread symbols; and deriving a final correlation (see fig. 5, number 528, paragraphs 

00900-0094) based on the first and second correlation. Fitton fails to teach wherein the 

correlation is the impairment correlation matrix. Smee teaches wherein the correlation 

matrix is the impairment correlation matrix (see fig. 13, number 308, col. 22, lines 23-65. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 

invention was made to provide the teaching of Smee into the system of Fitton in order to 

trade off noise suppression through averaging and ability to track channel variation. 
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As to claims 2, 22, 42, 50, 58, the combination of Fitton and Smee teaches 
wherein deriving the final impairment correlation matrix based on the first and second 
impairment correlation matrices comprises selecting one of the first and second 
impairment correlation matrices as the final impairment correlation matrix (see Fitton fig. 
5, number 528, paragraphs 0090-0094). 

As to claims 3, 38, 39, 43, Fitton teaches wherein selecting one of the first and 
second impairment correlation matrices as the final impairment correlation matrix 
comprises selecting the first impairment correlation matrix as the final impairment 
correlation matrix when a color of the first impairment correlation matrix meets or 
exceeds a predetermined color criteria (see Fitton paragraphs 0080-0088). 

As to claims 4, 23, 51, 59, the combination of Fitton and Smee teaches wherein 
selecting one of the first and second impairment correlation matrices comprises 
combining the first and second impairment correlation matrices (see Fitton fig. 5, 
number 528, paragraphs 0090-0094). 

As to claims 7, 26, 44, 52, the combination of Fitton and Smee teaches wherein 
estimating the second impairment correlation matrix based on the despread symbols 
comprises estimating the second impairment correlation matrix based on the first 
impairment correlation matrix (see Fitton fig. 5, number 528, paragraphs 0090-0094). 

As to claims 12, 31 , the combination of Fitton and Smee teaches comprising 
generating a despread error vector based on the despread values, wherein estimating 
the first and second impairment correlation matrices based on the despread symbols 
comprises estimating the first and second impairment correlation matrices based on the 
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despread error vector (see Smee fig. 9, number 244, col.20, lines 35-65, col. 21, lines 
55-67, col. 22, lines 1-22). 

As to claims 13, 46, 54, the combination of Fitton and Smee teaches wherein 
estimating the first impairment correlation matrix based on the despread symbols 
comprises determining channel estimates based on the despread symbols (see Fitton 
paragraphs 0080-0088) and estimating a parametric impairment correlation matrix 
based on the channel estimates (see Fitton fig. 5, number 528, paragraphs 0090-0094). 

As to claims 14, 47, 55, the combination of Fitton and Smee teaches wherein 
estimating the second impairment correlation matrix based on the despread symbols 
comprises estimating a non-parametric impairment correlation matrix based on the 
despread symbols (see Fitton fig. 5, number 528, paragraphs 0090-0094). 

As to claim 1 5, the combination of Fitton and Smee teaches further comprising 
generating weighting factors based on the final impairment correlation matrix and 
combining traffic despread symbols using the weighting factors to suppress interference 
(see Fitton fig. 5, number 528, paragraphs 0090-0094). 

As to claim 16, the combination of Fitton and Smee teaches further comprising 
estimating a signal-to-interference ratio based on the final impairment correlation matrix 
(see Fitton fig. 5, number 528, paragraphs 0090-0094). 

As to claim 18, the combination of Fitton and Smee teaches wherein the spread 
spectrum wireless receiver comprises a RAKE receiver (see Fitton fig. 5, paragraphs 
0090-0094). 
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As to claims 19, 40, 48, 56, 60, the combination of Fitton and Smee teaches 
wherein the wireless spread spectrum receiver is disposed in at least one of a mobile 
station and a base station (see Fitton fig. 5, number 528, paragraphs 0090-0094). 

As to claim 20, the combination of Fitton and Smee teaches wherein estimating 
the first and second impairment correlation matrices comprises determining channel 
estimates based on the despread symbols (see Fitton paragraphs 0080-0080) and 
estimating at least one of the first impairment correlation matrix and the second 
impairment correlation matrix based on the channel estimates (see Fitton paragraphs 
0090-0094). 

As to claim 32, the combination of Fitton and Smee teaches wherein the first 
correlation estimator is a parametric estimator and wherein the first impairment 
correlation matrix is a parametric impairment correlation matrix (see Fitton fig. 5, 
number 528, paragraphs 00900-0094). 

As to claims 41 , 49, Filton teaches a method of suppressing interference in a 
wireless spread spectrum receiver comprising: despreading symbols received over 
multiple paths of a multi-path channel; estimating first and second impairment 
correlation based on the despread symbols (see fig. 5, numbers 514 1-N, paragraphs 
0090-0094); deriving a final impairment correlation based on the first and second 
impairment correlation (see fig. 5, numbers 528, paragraphs 0090-0094); and 
combining the despread symbols using weighting factors determined from the final 
impairment correlation to suppress the interference (see fig. 5, number 528, paragraphs 
0090-0094). Fitton fails to teach wherein the correlation is the impairment correlation 
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matrix. Smee teaches wherein the .correlation matrix is the impairment correlation matrix 
(see fig. 13, number 308, col. 22, lines 23-65. Therefore, it would have been obvious to 
one of ordinary skill in the art at the time the invention was made to provide the teaching 
of Smee into the system of Fitton in order to trade off noise suppression through 
averaging and ability to track channel variation. 

Allowable Subject Matter 
2. Claims 5, 6, 8-11, 17, 25, 27-30, 33-34, 45, 53 are objected to as being 
dependent upon a rejected base claim, but would be allowable if rewritten in 
independent form including all of the limitations of the base claim and any intervening 
claims. 

As to claim 5, the applied reference fails to teach wherein combining the first and 
second impairment correlation matrices comprises: subtracting a filtered version of the 
first impairment correlation matrix from the second impairment correlation matrix to 
generate a residual correlation matrix; and adding the residual correlation matrix to the 
first impairment correlation matrix to derive the final impairment correlation matrix as 
cited in the claim. 

As to claims 6, 25, the applied reference fails to teach wherein deriving the final 
impairment correlation matrix from the first and second impairment correlation matrices 
comprises: subtracting a filtered version of the first impairment correlation matrix from 
the second impairment correlation matrix to generate a residual correlation matrix; 
filtering the residual correlation matrix; augmenting the first impairment correlation 
based on the filtered residual correlation matrix to generate an augmented correlation 
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matrix; and deriving the final impairment correlation matrix based on the augmented 
correlation matrix as cited in the claim. 

As to claims 8, 27, the applied reference fails to teach wherein deriving the final 
impairment correlation matrix based on the first and second impairment correlation 
matrices comprises: computing a whitening matrix based on the first impairment 
correlation matrix; applying an inverse of the whitening matrix to the second impairment 
correlation matrix to generate a final residual correlation matrix; and combining the first 
impairment correlation matrix with the final residual correlation matrix to derive the final 
impairment correlation matrix as cited in the claim. 

As to claims 9, 29, 53, the applied reference fails to teach wherein deriving the 
final impairment correlation matrix based on the first and second impairment correlation 
matrices comprises: computing a whitening matrix inverse based on the first impairment 
correlation matrix; applying the whitening matrix inverse to the second impairment 
correlation matrix to generate a final residual correlation matrix; augmenting the first 
impairment correlation matrix based on the final residual correlation matrix to generate 
an augmented correlation matrix; and deriving the final impairment correlation matrix 
based on the augmented correlation matrix as cited in the claim. 

As to claim 10, the applied reference fails to teach wherein estimating the second 
impairment correlation matrix based on the first impairment correlation matrix 
comprises: generating a whitening matrix based on the first impairment correlation 
matrix; computing a whitened error vector based on the whitening matrix; and 
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estimating the second impairment correlation matrix based on the whitened error vector 
as cited in the claim. 

As to claim 17, the applied reference fails to teach wherein estimating the first 
and second impairment correlation matrices comprises estimating the first and second 
correlation matrices for multiple time slots of a received signal, and wherein deriving the 
final impairment correlation matrix based on the first and second impairment correlation 
matrices comprises selecting the first impairment correlation matrix as the final 
impairment correlation matrix for the time slots when a color of the first impairment 
correlation matrix meets or exceeds a predetermined color criteria as cited in the claim. 

As to claim 28, the applied reference fails to teach wherein the correlation 
processor comprises a converter to apply an inverse of a whitening matrix to the second 
impairment correlation matrix to generate a final residual correlation matrix, wherein the 
first correlation estimator applies the final residual correlation matrix to the first 
impairment correlation matrix to generate an augmented correlation matrix and wherein 
the correlation processor derives the final impairment correlation matrix from the 
augmented correlation matrix as cited in the claim. 

As to claim 33, the applied reference fails to teach wherein the parametric 
estimator comprises: a correlation computer for measuring impairment correlations 
based on the despread values; a structure element computer for determining structured 
elements of an impairment model based on channel estimates; a parameter estimator 
for determining model fitting parameters based on the structured elements and the 
measured impairment correlations; and an impairment correlation calculator for 
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calculating the first impairment correlation matrix based on the model fitting parameters 
and the structured elements as cited in the claim. 

As to claim 45, the applied reference fails to teach wherein estimating the second 
impairment correlation matrix based on the first impairment correlation matrix 
comprises: generating a whitening matrix based on the first impairment correlation 
matrix; generating a whitened error vector based on the whitening matrix; and 
estimating the second impairment correlation matrix based on the whitened error vector 
as cited in the claim. 

Response to Arguments 

3. In response to Applicant's arguments with respect to claims 1-60, the examiner 
would like to clarify the claim rejection citation of the applied references. 

Conclusion 

4. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Nhan T. Le whose telephone number is 571-272-7892. 
The examiner can normally be reached on 08:00-05:00 (Mon-Fri). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Edward Urban can be reached on 571-272-7899. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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